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      The LHC is undoubtfully the most important instrument the HEP community has on 
its disposal and is widely considered an amazing technological achievement. At the core 
of this instrument lay accelerator magnets based on NbTi technology – a technology well 
developed and widely used in the commercial sector too. Yet, a decade after the 
accelerator started it still did not reach its design collision energy of 14 TeV [1] and it 
operated for years well below it. The reason for this is simple – magnet training [2], [3] 
(even though only a subset of the magnets is mostly affected). 

LHC upgrades and future colliders rely on new technologies allowing to reach higher 
operational fields and the most practical one now is based on Nb3Sn conductor. Nb3Sn 
superconducting properties were in fact discovered 7 years before NbTi. There are good 
reasons its development got delayed, in particular its mechanical properties are much 
worse than the very strong NbTi. As a result, Nb3Sn accelerator magnets of today, as a 
rule, show an unpleasant feature – much longer training.  

How come after decades of magnet development we are still unable to successfully 
deal with the problem of magnet training? The problem was known and acknowledged 
many decades ago [4], there were and are continuous attempts to solve it [5], [6], [7], [8], 
it is a top priority goal of the MDP [9]. Based on the many years of experience do we have 
the confidence it will be resolved, how?  

Magnet training
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It is arguably the case that throughout the human history people tried to resolve 
complex problems by first simplifying them, building “toy experiments”, understanding 
the basics from something that is comprehensible before elaborating to structures of 
great complexity. It is arguably the case we should also consider all our development 
options, while resolving other technological difficulties.   
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